Metrosideros polymorpha is a highly variable and widely-distributed tree native to the Hawaiian islands. We describe here the isolation of two new gossypetin derivatives and three new C-methylated flavonol glycosides, which are highly uncommon and may prove to be useful chemotaxonomic markers for the species. In addition, a wide range of known flavonoid glycosides, chalcones, and terpenoids were isolated alongside the new compounds.
In 2001, delphinidin-and cyanidin-glycosides were detected in the epidermal, hypodermal, and superficial cortical layers of the adventitious roots of M. excelsa [4] . Additional C-methyl flavonoids from M. excelsa were reported in 2005; these metabolites also lacked oxygenation on the B-ring, and the authors proposed that the combination of these two structural features could be used as taxonomic markers in Metrosideros species [5] . Wollenweber et al. reported the isolation of C-methyl flavonoids from the leaves of several Myrtaceae, including M. robusta [6] . We report here the first chemical investigation of M. polymorpha leading to the isolation of a range of chalcones, terpenoids, flavones, and flavanol glycosides, including the previously unreported flavonol-3-glycosides 1-5.
Leaves were extracted with methanol and fractionated by stepwise solvent-solvent partitioning to yield butanol-, dichloromethane-, and hexane-soluble fractions. Fractionation of the butanol-soluble material by countercurrent partition chromatography and reversed phase HPLC yielded the known flavonol glycosides, quercetin-3galactoside (6) [7] , quercetin-3-arabinopyranoside (7) [8] , 6″galloyl-quercetin-3-galactoside (8) [9] , myricetin-3-arabinopyranoside (9) [10] , myricetin-3-galactoside (10) [11] , myricetin-3rhamnoside (11) [9] , and 6″-galloyl-myricetin-3-galactoside (12) [12] , along with the new flavonol glycosides 6″-galloyl-gossypetin-3-galactoside (1), gossypetin-3-arabino-furanoside (2), 6,8dimethyl-kaempferol-3-galactoside
(3), 6-methyl-quercetin-3arabinopyranoside (4), and 8-methyl-quercetin-3-galactoside (5) . In addition, mallophenol B [13] , gallic acid [14] , and catechin [8, 15] were obtained from the butanol-soluble material. Fractionation of the dichloromethane-soluble material using a combination of open-column silica chromatography, size-exclusion chromatography, and reversed phase HPLC yielded the flavones 5hydroxy-6-methyl-7-methoxy-flavanone [16] , 6,8-di-C-methylkaempferol-3,7-dimethyl ether [17] , 6-C-methyl-kaempferol-3,7dimethyl ether [17] , (2S)-demethoxy-matteucinol [18] ; the chalcones 2′-hydroxy-4′,6′-dimethoxy-3′-methyl-chalcone [19] and 2′,4′-dihydroxy-methoxy-3′,5′-dimethyl-chalcone [19] ; the sesquiterpene germacrone [20] ; the triterpenoids betulinic acid [21] , betulin [22] , betulonic acid [23] , ursolic acid [24] , trans-3-Oferuloyl-2α,19α-dihydroxy-urs-12-en-28-oic acid [25] , trans- jacoumaric acid [26] , cis-jacoumaric acid [26] , trans-3-O-pcoumaroyl-tormentic acid [27] , cis-3-O-p-coumaroyl-tormentic acid [27] , corsolic acid [27] , tormentic acid [27] , and asiatic acid [28] . [29] . 13 C NMR data was also consistent with the presence of an -galactoside residue [8] , and indicated the presence of a galloyl group in the molecule. An HMBC correlation from the anomeric proton of the sugar moiety ( H 5.37 (d, 7.7)) to a carbon resonance at 133.3 ppm confirmed that the flavonol nucleus was substituted at position 3, while additional correlations from H-6′ a and H-6′ b to a carbon at 165.4 ppm confirmed the connectivity of the galloyl residue at C-6′ of the sugar. Thus, the structure was confirmed as 6″-galloyl-gossypetin-3-galactoside. [8] . The downfield 13 C NMR shift of C-2 ( C 155.1) was characteristic of the presence of a glycoside moiety at C-3 [15] , and thus the structure was assigned as shown.
In To our knowledge, this represents the first example of C-methyl flavonol glycosides isolated from Metrosideros genus. While Cmethylation is a common motif within the Myrtaceae, C-methyl flavonol-3-glycosides are very rare, with only a handful of reports in the literature. Purification: M. polymorpha leaves (12.3 kg) were extracted with methanol (100 L) overnight and reduced under vacuum. The residue (2.7 kg) was partitioned sequentially between hexane-methanol; dichloromethane-aqueous methanol (4:1); and butanol-water, yielding hexane solubles (340 g), dichloromethane solubles (590 g), butanol solubles (770 g), and an aqueous residue (1.1 kg).
A portion (10 g) of the methanol-soluble material was fractionated using countercurrent partition chromatography, using a hexaneethyl acetate-methanol-butanol-water mixture (1:3:1:1:5), running at 4 mL/min in ascending mode, yielding 14 fractions. These fractions were further fractionated by reversed-phase HPLC; all separations were carried out using an ES Industries StarRise C-18 250 x 20 mm, 5 μm column, at 10 mL/min. Fraction 5 was fractionated using an isocratic separation with 16% MeCN for 50 min to yield 6"-galloylgossypetin-3-galactoside (1, 14.9 mg), myricetin-3-galactoside (10, 33.3 mg), and mallophenol B (5.2 mg). Fraction 6 was fractionated using the same conditions to yield 6"-galloyl-myricetin-galactoside (12, 24.4 mg 
